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Abstract : The elastic seattering of a particle passing through a 
compound nucleus is considered. The spins of the parti- 
cles are not taken into account. The author constructs 
& scattering matrix for the particle and finds its con- 
nection with the Hamiltonian of the compound system. 

The value of the scattering matrix makes it possible to 
determine the Hamiltonian; this is shown for cases in 
Which the compound system contains: (a) a finite number 
of complex levels; (b) a continuous spectrum of complex 
levels; (c) a degenerate real level. For all these 
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cases an explicit expression is written for the 
Hamiltonian in terms of the parameters of the scattering 
matrix; the Hamiltonian is reduced to the simplest (tri- 
angular) representation. Using the formas derived, the 
author considers the process of decay of the compound nu- 
cleus under the condition that it has a continuous spec- 
trum of complex levels. In conclusion, the method develo- 


ped is generalized to include the case » when the particle 
outside the nucleus is not free, but is in a certain poten- 
tial fiela (for example, the Coulomb field of the nucleus ). 
The work is distinguished for clarity of presentation, 
which, in spite of the mathematical complexity, makes it 
accessible to the non-mathematician. 
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SUBJECT ussR / PHYSICS caRD 1 / 2 PA - 1905 
* AUTHOR LIFSIC,H.S. 
TITLE On the Scattering Matrix of an Intermediary System. 


PERIODICAL DOkl.Akad.Nauk,111, fasc.1, 67-70 (1956) 
Issued: 1 / 1957 


The present work deals with deriving the not self-adjoined operator of the 
energy of an intermediary system, which has been formed on the occasion of 

the elastic collisions of two particles. On this occasion the relativistic 
dependence of the mass of these particles on velocity is taken into account. 

A close connection is found to exist between the scattering matrix and the 
so-called characteristic matrix function of the corresponding not self-ad- 
joined energy operator, so that it is in some cases possible to determine the 
energy operator from the assumed scattering matrix. In this connection the well- 
known formula by E.P.WIGNER and L.EISENBUD, Phys.Rev.72, 2° (1947) is general- 
izea for the case of the continuous spectrum of the intermediary system. As an 
example of application the energy operator for HEISENBERG''3 model of elementary 
particles is determined. In order to make the nature of this method quite clear, 
only the elastic collisions between two uncharged particles 8,485 c- arte, 


is studied in the present instance. Here C denotes the intermediary system. The 
moment of momentum 1 and the spins of the particles shall be equal to zero. 

The wave functions of the investigated system is best represented in form of a 
vector with two components. The HAMILTONIAN is accordingly written down as a 
matrix of the second order. In order to take account of the relativistic de- 
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pendence of the mass of the particles on velocity, Tepresentation in the momen- 
* tum space ig adopted. Next, the matrix Wave equation, which ig Separated into 

two wave equations, igs investigated, - For the equation which determines the 

State of the intermediary state the following formula is eventually found; 

H* fy? = (a/2)V (fh /2)(¥,+¥, nee a {/2°a, }. For the scattering matrix we 

= “17 3 

find: S(w)= e721 (p/t DBs (w), SoWects 4((aP va) FT, 71) ahs ganseiee s,(#) 

is called "characteristic function" of the operator H. The total probability Pp 

of the intermediary system, which ig referred to the time unit, is given by the 


75 2 
following expression: P « (1/% )(1,1) » (2/h) lp, | - Finally, the following 


-1 
generalization of the formula by WIGNER and EISHNbuD is obtained: 
Solt)=(14(47 K/2)9(W))/(1-(4P R /2)9(H)), 9()m( (Act) -1 List) Here it holdg 


r 
that 9(W) =), ao(t)/(t-"), where o(t)=(B,2,51,) is a not decreasing function. It 


P,,9494 2 
is true that 1, = 1/(1,1)'/*) ana E, denote the spectral family of the self- 


adjoined operator A. 
As an example the scattering function for the elastic collisions of two homoge- 
neous particles are studied. 


INSTITUTION: Hydrometeorological Institute, Odessa. 
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SUBJECT USSR / PHYSICS CARD 1/2 PA - 1936 
AUTHOR LIFSIC,M.S. 
TITLE On the Intermediary System which ig Formed on the Occasion of 


the Scattering of Elementary Particles. 
PERIODICAL Dokl.Akad.Nauk 111,fasc.4, 799-802 (1956) 
Issued: 1 / 1957 


The present work investigates the properties of an intermediary system formed 
on the cocasion of a collision between two elementary particles on the pre- 
supposition that interaction between the particles is due to a quasicharge which 
connects the corresponding fields. In this connection the expression 5, (W) = 

= (1+(iP/2)9(W))/(1 - (47/2) (W)) with h «c= 1 ig used for the scattering 
matrix of the collision of two particles a +a, 4 Ca, + a,. Here P de- 


notes the total probability of the decay of the intermediary system, and for 
o(W) the equation 9(W) = ((a-wr) "2, >) applies. Here A denotes the self-ad- 


> 
joined operator for the energy of the "covered box", €, 7 & certain coordi- 
nate vector, and wW « my + p2 + [m2 + p? (m, 2 m,) the total energy of the 
systen, 
The author endeavors to find the amounts of P and o(¥) by the example of the 
scattering of a photon by an electron, On this occasion the electron "at first" 
absorbs a photon with the fourdimensional momentum ks and "afterwards" it emits 


a@ photon with the fourdimensional momentun kB For this purpose the correspond- 
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atrix is then transformed by transition to new variables, 


For the operator 4 0 energy of the system d 
find 9(W) =-1/ VF?) - ns with f = (Wes MW) 


ion of the operator A and the vector @, wave functions with 
@ introduced into the investigation. If the operator A and 


known the following equation o 


em 0: i df/dteH* f with H* f » Mor ~(4P/2) (2,6 )@. 


both particles are different fr 


continuous spectrum which fills the intervals: mn 


“a, -m,¥ AX a, ~ My. This permits the following proof: If, at a certain mo- 


ment, the incidin 
t—? © tends tow 
particles are pra 
ly = 0 in which t¢ 
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istically invariant form is found. 
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TITLE The method ef self-adjoint operators in the dispersion theory. 
PERIODICAL Uspeohi mat.Nauk 12, 1, 212-218 (1957) 

reviewed 6/1957 


With the notion of the intermediate kernel in the general dispersion theory 
the complex energy levels and the quasistationary states are combineds from 
the mathematical point of view it is the non-selfadjointness of the 
corresponding energy operatore In the present paper the author treats the 
close cennection between the dispersion matrix of the intermediate kernel 
and the characteristic matrix fungtion (see also: Lifschitz, Mat.Sbornik,n. 
Ser. 34, 145-198 (1954)) of its energy operator. after the dispersion 
matrix the energy operator is determined in certain cases. 
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AUTHOR: BRODSKIY,M.S., LIVSHITS,M.S. 42-1-1/13 
TITLE: Spectral Analysis of Non-Selfadjoint Operators and Intermediate 


Systema (Spektral'nyy analiz nesamosopryazhennykh operatorov i 
promezhutochnyye sistemy) 


PERIODICAL: Uspekhi Matematicheskikh Nauk, 1958,Vol 13,Nr i,pp 5-85 (USSR) 


t+ ABSTRACT: While the decomposition of a selfadjoint linear operator A into 
simplest operators can be carried out always with the aid of 
the so-called “decomposition of the unity", the decomposition 
of non-selfadjoint operators is wery difficult even in finite- 
imensional spaces. Only during the last years (also by numerous 
ublications of the authors of the present paper) these 
@ifficulties partially could be put aside and a theory of non- 
selfadjoint operators could be obtained. In the present survey 
the results of this theory scattered over the whole literature 
are combined and ordered, where of course only the direction 
looked after by the authors is considered. This direction bases 
on the consideration of the so-called characteristic matrix 
function w(A) of the operator A. This unique analytic function 
of the parameter Ais an invariant of the unitary transformations 
of the considered Hilbert space H and its decomposition into 

Card 1/2 factors is connected closely with the determination of the 
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Spectral Analysis of Non-Selfadjoint Operators and Intermediate 42-1-1/13 
Systems 


invariant subspaces of the operator. In the last chapter of 

the present paper the developed theory is applied to the 
investigation of the intermediate systems which appear at 
collisions of elementary particles or of atomic nuclea. If 

the transition of a system from the initial state X to the 

final state Y = sx happens according to the scheme X—->C—*Y, then 
for the energy of the instable system C a non-selfadjoint operator 
A can be constructed, where it is stated that the S-matrix is 
identical with the characteristic matrix function of A. 

28 Soviet and 9 foreign references are quoted. 


AVAILABLE: Library of Congress 
Card 2/2 1. Mathematics 2, Spectral analysis 
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AUTHOR: Livshits, M. S. 
TITLE: Intermediate Systems in Quantum-electrodynamics (Promezhut- 


ochnyye sistemy v kvantovoy elektrodinanike) 


PERIODICAL: Doklady Akademii nauk SSSR, 1959, Vol 126, Ur 3, 
pp 550 - 553 (USSR) 


ABSTRACT : Basing upon the conception of the intermediate system, ex- 
pressions are developed in the present paper for the matrix 
elements of various processes of quantum-electrodynamics. The 
scattering of two free particles is investigated, and it is 
assumed that it develops in the following form: During the 
first stage, the two particles vanish with the simultaneous 
occurrence of the intermediate system. In the second stage, 
the intermediate system vanishes, and two new particles in 
new states are formed. In earlier papers by the author (Refs 
1,2,3) it was shown that the behavior of the intermediate 
system is described by the operator given by formula (1). In 
formula (2) the scattering matrix is given and it is further 
mentioned that both formulas are correct both in the case of 
weak and strong interaction. It is shown that matrix. (2) can 


Card 1/2 be approximated by matrix (3) in the case of weak interaction, 
et 1 
ine fa EE 
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The further contents of the present paper is an investigation 
of concrete problems of quantum-electrodynamics. The scatter- 
ing of a photon by a free electron is investigated. First, 
the two possible ways of transition from one state of a 
particle into another is given and for the first (weak inter- 
action) the elements of matrix (2) are deduced for various 
directions of the relative motion of the colliding particles 
by means of the operator (1). Likewise, the elements of the 
approximation matrix (3) are calculated, and the latter are 
specialized for the mass center of the system. In a similar 
manner the elements of the matrix fcr the second way (strong 
interaction) are developed. In the last part of the paper the 
scattering of a positron by an electron is investigated. 
Further, the two possible ways are given, and the calculation 
of the elements of the approximation matrix and of the exact 
matrix is carried out inan analogcus mamer. There are 5 Soviet references. 

ASSOCIATION: Khar'kovskiy gornyy institut (Khar'kov Mining Institute) 

PRESENTED : January 15, 1959, by N. N. Bogolyubov, Academician 

SUBMITTED: August 8, 1958 
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s/020/60/135/003/009/039 
Y, 3230 (Grelude 3403 ) B019/B077 
AUTHORS: Livshits, M. S. and Flekser, M. Sh. 


TITLE: Reduction of a Reactive Four-pole Into a Series of Simple 
Four-poles 


PERIODICAL: Doklady Akademii nauk SSSR, 1960, Vol. 135, No. 3, 
pp. 542 - 544 


TEXT: The authors start their investigation with the following relations 
between the four-pole terminal voltage and the current E = Uexp(-iwt) and 
4 = Iexp(-iat) and define the vectors to 


U U 
_ 4 2 
xX, = and ¥, = ( ) 
1 be 2 I, 


and their components are the input and output voltage and current f 
amplitudes. A linear relation exists between x, and X5 which is written as 


a matrix S(w) whose elements are a function of w: 
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86031 
Reduction of a Reactive Four-pole Into a §/020/60/135/00_, 669/039 
Series of Simple Four-poles B019/B077 
ZX = SW)z. where S(w) « ae) a 
2 ae 8,44) Syp(o)/ ° 


S(w) is called a four-pole transmission matrix; a chain type connection of 
four-poles corresponds to an expansion of the matrix $(w) in factors: 
S(w) = S (@)8,, 4 (@) +. 5, (W), where the S , (w) are the transmission matrices ‘s 


of each term. In the following, the authors limit their work to passive 
four-poles with reactive elements only. In this case the elements of S (w) 


2 2 
have the following forms: s,,(%) = £,,(o°), 8 4 (w) 7 iuf , 5 (w Ve 8, ,(w) 


F 2 2 2g ; 
“ iwf, (Ww), Boo () = fo ), where fare the rational functions with 


real coefficients. The matrix S(w) is called a reactive matrix when the 
assumption is satisfied that there is no negative output at the terminals 
of a four-pole; this leads to a transformation from a reactive four-pole 
to chain type connections of simple four-poles which can be represented by 
reactive factors of the S-matrix. In the following, the authors base their 
work on that of V. P. Potapov and Yu. P. Ginzburg and prove the theorem 


Card 2/4 
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{ 
that any reactive Pouncpole can be replaced by an equivalent -chain ‘of 


simple non-reducable four-poles shown in Fig. 2 where the last element has 
to bel an ideal transformer. There are 2 figures and 5 references: 4 Soviet 


_and i! German. 


associzantoW: Khar 'kovakiy gornyy institut (Khar 'kov itinine Institute) 


PRESENTED 1 June 6, 1960, by N. N. Bogolyubov, Academician 
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3/109 62/007/002/012/024 
F. | 200 p201/D303 
r] 
AUTHOR: Livshits, MeS- 


TITLEs fhe method of non-self-conjugate operators in the 
waveguide theory 


281 — 297 


PERIODICAL: Radiotekhnika i elektronika, Ve Ty NOe 2y 1962, / 


TEXT: The author applies the spectral analysis of non-self-conju- 
gate operators to determine the field inside a resonator (or any 
other inhomogeneity) at the end of a waveguide or a coaxial line. 
If the dependence of the dispersion matrix on frequency W is known, 
the solution is sought in the form of series of orthonormal fields 
which may be found by triangulation of the Maxwell operator at non- 
self-conjugate pousdary condition, without solving the Maxwell's 
equations. If required, the model field may be evaluated to any de- 
gree of accuracy from the solution of a certain non-self-conjugate 
boundary problem in Maxwell's equations, for which the Maxwell ope- 
rator becomes 4 non-self-conjugate operator. An equation is derived 
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Linear physical systems linked with the outer world by 
Communication channels. Izv. AN SSSR, Ser, mat. 27 no.5% 
993-1030 S-O 163. (MIRA 16:11) 
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operator | mathematts Operator 
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mechanics, radio engineering, or radar or concerned with statis~ 
tical problems. The book contains a systematic exposition of 
probability methods for the analysis of automatic control systems, 
This first volume deals with the probability and statistical char 
acteristics of random processes and with methods f-. their de- 
termination and evaluation. The characteristics and probability 
analysis of linear stationary and nonstationary systems and meth~ 
ods to determine the accuracy of their operation are discussed. 
The characteristics of random processes occurring in these sys~ 
tems are being determined by the application to their arbitrary 
inputs of any number of both stationary and nonstationary ran- 
dom effects. The authors thank B. C,.-Dostupov and Ya. Z. Tsy*pkin 
for their advice. 
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"conditioned Reflex Activity of Dogs Due to Chronic Effects of 
Ionizing Radiation on the Brain,” by N. N. Livehits, Institute 
of Biological Physics, Academy of Sciences USSR, Biofizika, 


Vol 1, No 3, 1956, pp 221-231 


The present research is concerned with the chronic local effect of 
jonizing radiation on conditioned reflex activity of the cerebral cortex. 
covait© with an activity of 5.04 millicuries was used as the source of 
jonizing radiation. Average dose was 1,61 r for 6-7 hours per day for 6 
days per week over & period of several months. 


In addition to the action of ionizing radiation on cortical activity 
a detailed blood study was conducted. 
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Certain Zones of the Cortexes of the Large Hemispheres. 


piofiziks, 1957, 2, No 2, 197-208 


Locally applied bilateral excitations of hearing zoi1cs of 
husky dogs by © 7-55 volt strong unr / ultra-high frequen 
ey / ficld, conducted through & ring electrode (24 mm in 
diameter) which was attached to the skin, proved to effect 
almost exclusively conditioned reflexes (cR) only, which 
were connected with acoustic analyzers. In less husky 
dogs, such induction impeded the function of oll the inves- 
tignted analyzers. Induction of the UHF field into 
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Abstract ; In influence on the region of cerebellum of dogs of on 
ultra-high frequency field with frequency of 50 Mec, 
power 7-12 v. for the duration of 5-10 min, disturbance 
of motor functions and changes of salivary alimentary 
conditioned reflexes (CR) were not noted. After irra- 
diation, or by the 2-3rd day in dogs of strong type, a 
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1-2 day long decrease of CR to various stimuli and weak- 
ening of differentiating inhibition were noted. Under 
25-45 v, appearance of an equating phase was noted. 
Repeated influences were ineffective. JIn dogs of weak 
type, changes in CR under 10-14 v. were not discovered; 
however, under 25-45 v, total loss of CR in the course 
of 2-3 days was observed. Decrease of reactivity in re- 
peated dosee were not observed. Influencing with large 
doses (40-50 v. 10 min) were accompanied by defensive 
reactions and disturbances of coordination movenents. 


@ In dogs with unstable CR, multiple irradiation of 10-20 
v may lead to prolonged normalization of CR. -- R.M. 
Meshcherskly 
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PHASE I BOOK EXPLOITATION  Sov/5868 
Livshits, N. N. 


Viiyaniye Joniziruyushchikh izluchenty na funktsii tsentral'noy 
nervoy sistemy (Effect of Ionizing Radiation on the Functions 
of the Central Nervous System) Moscow, Izd-vo AN SSSR, 1961, 
179 p. Errata printed on the inside of back cover, 3500 cop- 
tes printed. ; ¢ 


Sponsoring Agency: Akademiya nauk SSSR, Institut biologicheskoy 
f1iz1ki. . 


Resp, Ed,: G, M,. Frank, Corresponding Member, Academy of Sciences 
USSR; Ed. of. Publishing House: T. S. Tsuzmer; Tech, Ed.: L. A. 
Sushkova. : 


PURPOSE : This book is intended for specialists in radiation med- 
icine and for those intaested in the effects of lonizing radiation 
- on the nervous system. 
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._ Effect of Ionizing Radiation (Cont. ) SoV/5868 
COVERAGE: The book 18 @ review and summary of the most important 
publications from 1954 to 1959 on the effect of radiation on 
the functions of the central nervous’ system and 1s, in the 
opinion of the editor, one of the most complete reviews of its 
kind, The present work is an enlarged and reworked version of. 

& monograph which the author wrote at the suggestion of the 
editors pf the biophysical journal Advances in Biological and 
Medical Sciences. In the compilation of-this work, the author 
attempted to draw only on sources which have been published in 
their entirety; authors! abstracts and reviews of papers and 
studies have been used only in exceptional cases. Citations 
from the sources are made without any regard to the date of 
publication of a given work, but only as the content and ex- 
position require. A brief review of the literature in the 
field and' some indications of the best bibliographic sources 
on various phases of the problem have been included. No per- 
Sonalities are mentioned, There are 356 references: 269 Sov- 
iet, 78 English, 5 German, 2 Italian, 1 French, and 1 Czech, 
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| the two white rats during the period of the experiments (from the 
fourth day after landing to the natural death of the animals). The ; 
 £light of the guinea pig on the Fourth Space Ship did not lead to | 
-changes in the latent period of the unconditioned reflex. An in- 
‘crease in the spontaneous bioelectric activity of the extremity 
‘muscles was observed in the guinea pig after the flight. In the 
latter, a decrease in the Latent period of the vestibular reflex 
and an increase in its activity was also observed. It is suggested - 
_ that the change in the characteristics of the vestibular reflex, 
observed in the guinea pig after the flight, is related to function~- 
al changes in the afferent or central neurons, and possibly in both - 
these types of neurons. There are 7 figures. 
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The electrical conductivity of the encephalic cortes of white rats showed that a 600 f yarradiation of the animals 
at.0.$ r/min affects the dynamics of the electric resistance of the brain consiccrably more than the same doe given 
at 600 r/min. The conditioned reflex of white rats given [00r irradiation chronicafly at 0 276 r/hr for 22 hours 
daily was found to be lets affected than after acute Irradiation ata dose rate of 83 r/min. The leucopaenic reaction 
of peripheral blood of the snimats in all three cases was found to be more sudden in the case of acute exposure. ie. 
for higher dose rates. 

Thus, within the dose range of 160-400 r, we found, in all three tests used, either an equivalent of & higher degree 
of damage to the central systern with the chronic, protracted or fractionated irradiations than with the acute 


irradiations. In contrast, the injuries in peripheral blood are more substantial in the case of acute irradiations. } 
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TEXT: The chronic Y -irradiation of dogs head's for 7=7.5 hours per day 6 days 
pes week with a daily dose about 5 r causes definite and prolonged hindering of the 
funstion of the cerebral cortex, which is expressed in the increased number of 
cases of diszaption of the higher nervous activity (phase phenomena, poor differen- 
tistion, lag os absenca of the natural motive feeding reflex)e A comparison of the 
- yasults of this work with previous published data show that in chronic irradiation 
of the head with the same method in the same total dose, but with doubling the in- 
tensity of doss, the increase of irradiation increases with sharp total x-ray irra~ 
diations in doses of 200-400 r. Thers was no damaging effect observed on the func- 
tion of cerebral cortex as compared with the chronic irradiation of the head in 
doses of 500 r with smaller intensity of radiation, After fractionated irradiations 
with larga intensity of dose the normalization of conditioned reflex activity occurs 
no lates than during chronic irradiation of the head with smaller intensity of doses. 
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TITLE: The combined effect of Spaceflight factors on some functions of the orgar.ism 


TOPIC TAGS; central nervous system, biologic oxidation, biologic metabolism, 

reflex activity, brain tissue, radiation effects, bomiwing radiation biologic effect 
Lota, ) Me ee 4 
ABSTRACT: Résults of experiments studying the combined effect of spaceflight factors 
(acceleration, vibration, and radiation) on some functions of the organism (brain 
i hemodynameis, CNS functions, and cell division of hematopoietic organs) are dis- | 
cussed, Tolerance of the CNS to accelerationn depends aignificantly on changes of 
| brain hemodynamics during accelerations. Brain blood flow In rabbits subjected to - 
t 
i 


i 
| 
| 
| 
| 
| SOURCE: AN SSSR. Izvestiya. Seriya biologicheskaya, no. 5, 1966, 625-643 
| 


centrifugal accelerations in the head-foot direction (5 G in head region &nd 10.G 
in pelvis region) for 12 to 60 sec decreased. This reaction was insignificant 
during the first exposure, sharply increased during repeated exposure, and weakened 
e after chronic exposure, thus indicating that tolerance to accelerntions can be 
[Cord 1/3. 
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- pone-marrow cells for 30 days. Disturbances of cell division involved chromosomal 
, stickiness and increase in the number of chromosomal aberrations. Ionizing radia~ 


| bolism in bral:: tissues and cellular division in hematopoietic organs. They differed | 
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increased by training. Participation of CNS reflex mechanisms in these processes 
is probable. The 15-min exposure of guinea pigs to radial accelerations (8 G), 
centrifuged twice with a one-day interval, increased the spontaneous bioelectrical 
activity of extensor muscles; however, the effect was not lasting. It was lowered 
the day after the second centrifugation and was essentially the same as the control 
from the sixth day. The 15-min exposure of the animals to vibrations (70 cps, 

0.4 mm amplitude), twice with a one-day interval, produced less distinct but more 
stable changes, with normalization more than 25 days after the first vibration 
exposure. Changes in myoelectric activity during spaceflight (Sputnik-h) jncorpo- 
yated features of both acceleration and vibration effects, appreciably exceeding 
them in intensity. Oxidation processes in brain tissues, judged by P02 and “oxygen 
sest" results, were initially increased in intensity by the effect of vibrations 
(using the above parameters), and subsequently underwent phase changes, including 
depression of oxidation metabolism during the aftereffect period. Changes in 
unconditioned defense and vestibulotonic reflexes and upper nervous activity were 
observed later than 12 days after vibration. Inhibition of food-procuring con- 
ditioned and defensive unconditioned reflexes in the majority of animals, with pro- 
nounced parahiotic phenomena, was also “ond. Exposure to8-, 10-, and 20-G accelerations and 
vibration (700 eps, 0.005 mm, 60 min) resulted in decreased mitotic activity of 


<ions and the above dynamic factors produced a similar effect on oxidation meta- 
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! 
i only in the level and dynamics of changes caused. The combined effect of irradia- 
|} tion and dynamic factors either did not exceed or was less than the effect of each 
| of the indicated factors separately, a phenomenon seen as a radioprotective action 
i of dynamic factors. The relations observed are similar to phenomena of dominance 
| and parablosis. Typical radiation reactions were intensified when irradiation was 
| combined with factors having directly opposed effects. The variation and com= 
| plexity of results of the combination of dynamic factors and irradiation are 
explained by the multiplicity of the mechanisms of the combined effect of radiation 
and nonradiation factors. The combined exposure to vibration and whole-body 
acute irradiation at a lethal dose showe. that in a majority of cases the vibration 
effect on metabolism and CNS function wu. dominant at early stages, while that of 
irradiation prevailed at later stages. ft the latest stages of exposure, the com- 
bined effect of vibration and irradiation was diverse and complicated. According 
to some indices, the trend of changes corresponded to the effect of one of the fac- 
tors while the dynamics of the processes reflected the effect of the other one. 
Under the uniform action of both factors, the phenomena of partial summation of 
weakening of the radiation effect, and in several cases of a sharp increase of 
radiation effect by the opposite action of the vibration effect, were observed. 
Probable mechanisms of the phenomena described are considered. Orig. art. has: : 
13 figures. {sw] | 
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TITLE: Influonce of vertical yvibration“and noisa on the conditioned reflexes of rats 
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poleta na a funktsif tsontral'noy nirvnoy sistemy (Effect of space flight factors on 
functions: of the central nervous system), Moscow, Isd-vo Nauka, 1966, 68-80 
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ABSTRACT: 


“According to Soviet literature, vibration most often causes 
‘a decrease or distortion of positive conditioned reflexes, : 
‘However, some researchers have reported cases of increased active! 
ity, Latent periods usually incrense, but occasionally stabilize. -; 
The present study was designed-to obtain additional data on the <‘': 
effects of aia cer ea vibration on_higher pervous_... —'° 
activity. — Be Ma ‘ 
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The conditioned motor reflexes of rats were studied using : 

a seven-component stereotype. A positive stimulua consisting of 

a 1000-cps tone ("pont") and light from a 2 W,lamp were each used. 

3 times per test. Differentiation consisted of a 400 cps tone ~~ 
("ToH-"), applied once per test. Food was denied animals for 


k hr vefore’ experimentation. 


ACC 


| 
i onl 
A total of 16 half-grown rats were used; 6 were exposed to | 
wibration and 10 served’as’contréis. Three experimental animals °: 
|were used.as controls befote vibration tests. One experimental : 
animal had unique higher nervous activity patterns, and was not: ° 
‘dneluded in the statistically processed reslts.” The r2maining 
|5 experimental animals ‘had 2 similarly behaved partners each in 


‘the control group. — ie 
‘ aes we Pfu tee 


Experimental animals were exposed’ to’ Whole-body vertical 
vibration with an amplitude of 0.4 mm and frequency of 70 cps 
‘for 15 min. During the experiments the control partners were 
exposed to noise (75 ab) from the vibration stand in nearby 
individual containers. ‘The first and sécond exposures:to vibra-. - 
‘tion were separated by a two-week interval; the second and third 
exposures were’ separated by 4 one-week interval. Some results 
‘of these tests are shown in the ‘following. figures... 
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‘Pig. 1. The effect of vibration and 
‘noise on the mean total value of con= 
ditioned reflexes to positive stimuli 
Abcissa~- time after the test in weeks; 
Ordinate-meaon total value of the strength’ 
_. of conditioned reflexes expressed in i 
“percent of the normal level (taken as 
es . 100%). The mean strength of the reflex 
° oe. ve ',. before exposure to experimental paran- 
“éters was determined from 20--30 tents 
‘4 “on each mouse. Postexperimental values 
poteetareege soe tees rT. pM MY reflect 6 tests. 1 = mice exposed to 
both vibration and noise; 2‘''mice” exposed to noises, arrovse= 


exposures, site experimental. parameters. 
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Fige 2. The effect of vibration and noise on the mean strength 
of positive conditioned reflexes to a 1000-cps tone and light. |; 
Ordinate~-mean strength of the conditioned reflex expressed in ; 
percent of the original volue (taken as 100%). ila, 2a == 1000 . 
eps tone;.1,2 light, Same conditions as for Figs 2) + A 
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Fige 3. The effect of vibration ond noise on the mean’latent 
periods of conditioned reflexes. Ordinate -=- mean values of 
- latent periods expressed percent of the original value (taken . 
‘as 100%). la, 20-1000 cps tone; 1,2-light; same conditions aa , 
“for Fig. 1 
7 at | 
From ‘the. figures it can be seen that there were significant_ 
differences between the combined effects of vibration and noice } 
and the effect of noise alone. In the first case a:general -*' 
inhibition of conditioned reflexes was observed. The second 
parameter produced a significantly less pronounced local inhi-~ 
bition in the auditory analyzer. These changes in conditioned 
reflex activity of rats occurring under vibration/noise condi-a 
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‘ions depend on individual features of higher nervous activity 
‘sand on the initial level of conditioned reflex, In rats with a . 
nigh level of conditioned reflex activity, development of ~~ ~~~ 
protective inhibition was noted. In rats with a low level. } 
lof conditioned reflexes, disinhibition of conditioned |” __.i 


—— a ooo 


reflexes and differetiation: occurred, i ‘ 


a ; : : { 

Orig. art. hast 7 figures.” /W.A. No. 22; ATD Roport 66-997 
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ABSTRACT: 


Holf-grown male Wistar rats were used ih this experiment. § = 
‘The method of studying conditioned reflexes was identical to that 
; ‘described in a previous article. 


—_—— 7} 


The animals were divided into two groups. The first group.” 4 
‘was exposed to whole-body vertical vibration (70 cps, Oo4 mm) * 2 2! 
for 15 min, Immediately after exposure to vibration, the . 0) -! 


eon 
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landmals were exposed to a 50-r dose of donizing radiation fron 
an RUP-11 apparatus for 1.5 min. The second group, exposed a 
to the same irradiation conditions, were placed near the vibra- -: 
tion stand where they were subjected to noise (75 db) for 15 mins. 
A control group was. placed near the vibration stand and exposed *' 
to noise, andthen’placed in position for drradiation but not a 
bas Three tests were conducted in all. The interval 


between the first and second exposures was 1h days, and between 
the second and third exposures==7 days. a 5 : 


er ea. 


Half the animals in both experimental: and control groups 
nad high levels of conditioned reflexes, while tho remaining * @¢ 
,animals showed somewhat lower levels. The method used to 
.develop and eliminate conditioned reflexes was identical for all 

‘animals. : . eS 
‘ rey oe : 
‘Uniformity of experimental aia agontrol animale wos ensured + 
{| by ~pairing animals with similar higher nervous activity patterns.: . 
Animals were used as controls before exposure to experimental _ 
, parameters. An additional four animals, having lost partners’ ¥ ~ 
“a@ue’' to disease or accident,’ were also studied .vut were. not. ...0.-°.! 
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Both experimental and control animais remained healthy . 
“throught the a alae ‘Table 1 shows ody weight ae 


é 
| 
ee | 
a Table 1 Body vetent, Ma of original yeinee one 
, 
a teow areeeees ——< OS re ee ee sy ; ; ; ae 
’ By . « A 1 . ‘ . 
; ‘+47 Type ‘of Dee 2 wihs/2 2 nd|3 real -lwk 2 wko 3 tie a! Se F | 
. «=! “Exposure o | tater] ‘ “| “ 
“ri V ae 
. eV wadtactoning i's [1024 404,2| 102,08] 103,7| 104.7 104.4 | 7 a 
oe 2 SradLatLom « «+ »|10$,0/104,0] 104,0/103,8; 102,41 105,5 | “oat 
mo ‘control + oo oo of102,3| $0244 (103,81 105,7| 100.6 —| ; er Ae 


. . oe: 
a : seid om ~_ Ren —, eee cnc wae seas sme are an. cence + ret wee 
2 : < = = bg -* + cm. woeee ad 
2. . eee wae we be werne et ae oe ee . 
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Some results of the expersment are summarized in Table 2.° 


‘Table 2. Differences din conditioned reflex changes as a function 
of exposure to radiation or radiation combined with ; 


vibration — : a _ a 
Paaex Se ae Degree, of, Change gt ee 
radiation. radiation plus, P (according roe : 
ims, : nt Aare ee vibration / “to median) |, 
. : . Z ects : j : 
peecrenzes mean total - -less °:. nore Rea ee ,, €0.02 © ° ' . 
strength of conditioned =. ° ©. be Oe se ag 8 or a 
| reriexes te RE ter peu a Be, eae 
decreased mean strength ‘less. . * more: 4. ~ + 40,05. 
of conditioned reflexes ; 7 aC : Re oe, ae ee oot iad 
to a positive tonao | eo us Pa ee 
decreased mean strength ‘less, . a " more i <0.01 . 
of conditioned, reflexes oo. noe tert te os 
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| It was found that the vibration effect predominated for. 
jaix days after initial exposure to combined stresses. Similarity 
jvetween conditioned reflex shifts in animals exposed to combined 
stresses and vibration alone -was noted (previous article). }% 
This vibration dominance, which is more pronounced when lethal 
doses of.radiation are used, has been previously observed by 
the author's colleagues. hae i 


ae 


‘ After the second and third exposure to combined stresses, 
1@ cumulative effect on conditioned reflexes was noted, The 
flocus and mechanism of the amplifying influence of vibration on’ 
radiation effects requiros further, specialized faves ttescione, 
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ORG: none 


TITLE: Combined effect of vibration and lonizing radlation on co ditioned=ref ex 
activity’in rats [Paper presented at the Conferonce on Problems of space Medicine 


held in Moscow from 24=27 May 1966/ 

SOURCE: Konferentsiya po problemam kosmicheskoy meditsiny, 1966. Problemy 
kosmicheskoy meditsiny. (Problems of space medicine); materialy konforentsli, 
Moscow, 1966, 259-260 


TOPIC TAGS: space physiology, combined stress, biologic vibration effect, fonizing 
radiation biologic offect, conditioned reflex, central nervous system, rat 


_ABS TRACT! eo 
experiments were performed in order to determine the combined 


‘effects of radiation and vibration on higher nervous activity. Experiments: 
‘were performed on rats of the "Wistar" strain, The animals were divided 
“into four groups. Group I was suijected to vibration (70 cps, 0.4 mm, 15 min) 
‘followed by an x-ray dose of 50 r. Group Il was exposed only to radiation 
‘(same dose as above). Group III was exposed to vioration alone (as above), 
‘Group IV served as controls, The animals were exposed to the stress factors 
4 three times, with a. 14-day interval between the first and second exposures 
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| and a seven-day interval between the second and third exposur es, 


After the first exposure to vibration, a weakening of conditioned re- 

' flexes was observed accompanied by a disruption of the proper power re- | 
‘lationships. During the second week after exposure, a tendency was noted 
i for higher nervous activity to return to preexposure levels. ° 

; 

| Exposure to radiation caused an initial rise in conditionced-reflex 

activity, accompanied by correct power relationships. During the second ~ 

+ week, a drop in conditioned-reflex activity was observed. 


| Rats which had been exposed to combined effects manifested primarily 
| vibration influences during the first few days after the first exposure. ! 
During the second week after exposure, the dominant effect of vibration 
was replaced by a combination of vibration .'and radiation .. effects, with 
evidence of partial summation. 


| positive conditioned reflexes with a disruption of correct power relation- 


‘ships. Repeated exposures to vibration also caused a lowering of con- 
ditioned reflex activity accompanied by an increase in the number of phase 


The second and third exposures to radiation caused a further drop in , 
| 
| 
i 
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Rats exposed to combined effects manifested a considerably less marked. 
| lowering of reflex activity than was observed as a result of exposure to cither. 
er the stress factors alone, According to this critcrion, the effects of vi- 

bration and radiation showed results of complete summation. From certain | 


? 
other criteria it appeared that the effects of combined exposure resultedin ; | 
an intermediate condition between the effects of vibration and of radiation, def | 

! 
| 


factors,which were noted by some experiments using other criteria,did not . 
iappear on the particular function being tested, In this case the effect OF if 
both factors showed summation. /W.A. No. 223 ATD Report 66-116) 


jane predominant effects of vibration after repeated exposures to combined = :! 
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TITLES Spaceflight factors on the central nervous system 


SOURCE: izik lye faktorov kosmicheskogo . 
 poleta na funktsii tsentral'noy nervnoy sistemy (Effect of space flight factors on 
_ functions of the central nervous system). Moscow, Izd-vo Nauka, 1966, 3-10. I 

TOPIC TAGS: central nervous system, vibration biologic effect, space medicine, 


! 


ionizing radiation biologic effect 


| 
} 
i 


RACT 3 ; i oe 
i This collection of articles was published by a group of 
‘bioastronautics speciolists working at the 
: h 


‘dynamic spaceflight factors. Much recent attention has been 
paid to the problem of vibration effects on the CNS, In spite — 
jon. this growing interest, further studies are necessary to dine 
caver the adaptive mechanisms of the organism in response to 
jthis factor. The reports in this collection and in earlier 
research by Andreyeva—-Galanina (1956, 1963), Andreyeva-Galnanina, 
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a : - ° - “e aces as, 
_Drogichina et a1. (1961), and Borshchevakiy et al. (1963) have rs vA 
‘shown that even small doses of vibration (less than these ee 
required to produce vibration sickness) have a profound effect al 


‘ 


on the CNS. M, A. Kuznetsova. (1964) demonstrated that double | 4 
exposure of guinea pigs to vibration altered the uncondltioned =i 
motor defensive reflex no less markedly than a lethal dose of ~*.: : 
ganna ‘radiation. ‘More data reflecting further research along . “ f 
these Jines is presented here in the abstracted articles of =a 

Kuznetsova, Livshita, and Meyzerov (p.10, 12, 29, and 36 of this; j 
_report_respect ively, ee 


Ct mee 


Nata ry 


ot One of the characteristic features of vibratioz : 
‘ c ni 
considerable length of its aftereffect, 96h) 


Apanesenko (1964) ana 7 


Prolonged postvibration changes. 


posures to this ¢ 
described in the works of Luk'yanova, Livshits, Magietaceec 30 
P-'10, 12,15, 16, 18, 29, and 36p£. this report respectively), The4}). 
‘coincidence of results obtained through different approaches 
demonstraten the common. character of CNS respons 
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: Articles in this collection by Apanasenko, Jivshits, and 


Meyzerov ( pe7,12,29, and 36 respectively) are continuations of 
research reported in the first volume of this series, These 
studies strongly indicate that there are certain mechanisms | 
which intensify CNS reaction to radiatdon, subduing or camouflag: 
ing protective mechanisms such as aepreceten of oxidative proce . 
esses in the CNS. - : 


Equal interest has been shown in the dependence of CNS 
radiation reactions on time and the type of radiation; this is 
an important aspect of space radiation safety. The works of 
Apanasenko (1961), Kuznetsova (1961) and Livshits et al. (1962) 
‘demonstrated that the CNS, in particular, reacted to changes in 


aege power (differing fron other svatems of the organism in this 


respect). In this collection, particular emphasis is placed on 
the role of vestibular analyzer function in determining cosmonaut 


fcomfort and working aapacity. Studies were conducted on vestib~. 


ular function in response to various dose poworsand durations of 
irradiation (p.. 31 and “34 of. this. report). 


APPROVED FOR RETEASE: Doren eu’ TE RDEOCE. 00513R000930310009-6 


Be ES AD 


APPROVED FOR RELEASE: 06/20/2000 CIA-RDP86-00513R000930310009-6" 


ZS 


"APPROVED FOR RELEASE: 06/20/2000 CIA-RDP86-00513R000930310009-6 


BSS iipte Deere ose Ane BEM NE er SP SSRIS 


~L Ofai5-6 


t 
| 
_ Other articles singled out by the author of the introduction 
were Klimovitskiy's work on cerebral circulatory responses to 
radiation (p. 21 ) and three articles by Korolevskiy devoted to “5 
‘the comparative effects of gamma, neutron, and proton. radiation 
jon higher nervous activity --a previously little studied area, 


| 
| 
| 
| 
a; 
This: volume of articles considered the following possible | 
distinguishing features of space ionizing radiation effects: ! 
1) difference in the rate of dose application; 2).change in the ' 
radiation spectrum; and 3) the combined effects of ionizing 
radiation and dynamic spaceflight stresses. All of these factors 
have a profourd individual effect on the CNS. Dynamic factors | 
in particular produce changes in the metabolism and function of ! 
this system. Continuation of research along these lines is i 
strongly advised by the author. The problems considered here :' | 
are also.of interest in terms of general occupational hygiene. __! 
- [W.A. No. 223 ATD Report 66-997 


SUB CODE: 06 / SUBM DATE: 01Feb66 


APPROVED FOR RELEASE: 06/20/2000 CIA-RDP86-00513R000930310009-6" 


"APPROVED FOR RELEASE: 06/20/2000 CIA-RDP86-00513R000930310009-6 


RSLS Sen SRR ec eee ge ed RR ee ee ee ea MERTATS RS Cr Rarer 


“SOURCE CODE: U2/0000/66/000/000/0257/0258 


j ACC NR: AT6036639 


AUTHOR: Livshits, N. Nes Apanasenko, Z. I.; Kuznetsova, M. A.§ Luk*yanova, L. De} 
Meyzerov, YS. 


ORG: none 


TITLE: Combined effect of vibration aly aie radiation on tha metabolism and 
function of the central norvous system /Papor proscnted at tha Conforonce on 

| Problems of Space Medicine held in Moscow from 24-27 May 1966 

: ' SOURCE: Konforentsiya po problemam kosmicheskoy meditsiny, 1966, Problemy 
kosmicheskoy meditsiny. (Problems of space medicina); materlaly konferontsil, 
Moscow, 1966, 257-258 


' , TOPIC TAGS: Space physiology, combined stress, biologic vibration effect, 
jonizing radiation biologic effect, muscle physiology, electrophysiology, central’ -- 
} nervous system, rat, rodent 


ABS TRACTs 7 ; : : 
‘ RAts and guinea pigs wéré exposed to the complex.effects of vibration 


; {70 cps, 0.4 mm, 15 min) before, or both before and after, exposure toa ‘ 
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‘Results showed a ‘complete ‘dominance of the effects of vibration, 


Completely Sabiepeus results for vestibular reflexes were obtained when, 
vibration was combined with prolonged gamma irradiation (500 r overa 
'14-hr period), Vibrational effects were also dominant with respect to con- 
i ditioned feeding reflexes when vibration was followed by irradiation with a, 


‘dose of 50 r. as Z 


This masking of the radiation effect was observed in those cases in 
which the effects of the two factors tended to counteract each other. But’ - 
'the masking effect was also observed when influences of the two factors 
iwere analogous and could be distinguished from each other only by their 
magnitude or dynamics, In this last case no summation of similar effects 
‘was observed, which can be attributed to the protective effect of vibration. , 
The protective effect was confirmed by the fact that vibration tended to 


' weaken leukopenia produced by radiation. 


eit ohana aha Oi es bees oe ere he a ere eee eee 


{ 
1 , 

At the same time results were not completely uniform. The combined 
| effect of vibration and either acute or fractionated irradiation on the basic 

| characteristics of the unconditioned defense reflex showed that vibra- 

| tional effects were dominant in ome cases and radiation effects were domi- 
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‘nant in others. Radiation effects tended to dominate as the time after 

' ‘exposure increased, Investigation of the oxidative processes in the brain | 
‘tissues showed no summation of analogous effects even at the later stages 
jof the investigation. However, when observations were made of functional - 

‘ |changes of various parts of the central nervous system, a complex combined 

: ‘effect of both factors was found, which does not fit the pattern of the protec- | 

,  jtive effects of vibration, | 


4 
| The variety of changes in radiation effects due to the influence of vi-  ~ 
{bration can be explained by the multiplicity of mechanisms of combined i 
‘effects of radiation and vibration, The more significant factors which can 
iaffect the influence of radiation are: the oxygen effect, changes inthe | |. .! 
rfunctional condition of the central nervous system due to effects of vibra- 
"tion, interaction between centers of the nervous system, the course of aaa ; } 
\ 


oe pate sone compensatory processes, and others, [i. Ae Noe 223 ATD Roport- 
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lactivity 


AUTHOR: 


OURCE: Radiobiologiya, Ve 6, noe 3, 1966, 411117 


TOPIC TAGS: rodent, rat, central nervous system, induced radiation effect, particular 
— biologic effect, radiation tissue effect, conditioned reflex 
IWBSTRACT: The study deals with comparative effects of gamma, neutron and proton 


adiation of varying strength (to 300 rad) on conditioned reflex activity of mice 
the animals moved to a bowl set on an upper 


motion and length of the 


nich were conducted in groups of 5 animals distributed accor 
igher nervous activity. In addition to the above; 


4ndex were determined from 50 tests per 5 mice. 
the sama but quantitatively different. After jrradiation with neutrons, 


S77 0391 591.51 


the latency 
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iperiod increased in, the overwhelming majority of animals and the speed and length of 
he animals! stay at the bowl decreased. The number of intermediate stage phenomena 
4ncreased as did that of absent reactions, thus 4ndicating a weakening of stimulatory 


processes. Gamma irradiation had a weaker effect and occasionally led to sharpened - 
reflexes. ‘The effect of protons was weakest. and was also different. In rats 
irradiated with 150 rad, some indices of the stimulatory process 4ncreased, due 
probably to imbalance between stimulation and deceleration. This study method permits 
ison of the irradiation effects from various sources through 
The disturbance in higher nervous activity of these rodents 
neutron (1.25 Mev) and proton (510 Mev) irradiation at 

the greater the linear density of Sonization. The RBE 


s y 1 for neutrons and < 1 for protons. Orige art, has: 6 figures and ), tablese 
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